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(57) ABSTRACT

The invention proposes a method of implementing hybrid
automatically retransmission feedback in a UE in a carrier
aggregation network, wherein, the network comprises a
self-scheduling primary cell and a secondary cell, and the
method comprises: determining a reference frame configu-
ration based on the frame configuration of the primary cell
and the frame configuration of the secondary cell, wherein,
the reference frame configuration is the type 5; determining
a first quantity of downlink subframes of the secondary cell
needing to be fed back in uplink subframes, according to the
frame configuration of the secondary cell and downlink
subframes, associated with uplink subframes, corresponding
to the reference frame configuration; receiving from a base
station a parameter about the number of downlink subframes
fed back, and calculating a second quantity of downlink
subframes needing to be fed back in the uplink subframes,
based on the parameter; determining an actual quantity of
downlink subframes actually fed back, based on the first
quantity and the second quantity; implementing automati-
cally retransmission feedback for downlink frames of the
actual quantity in the physical shared channel, adjusted by
uplink grants, in the uplink subframes.

15 Claims, 1 Drawing Sheet
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1
METHOD OF IMPLEMENTING
AUTOMATICALLY RETRANSMISSION
FEEDBACK IN A UE IN A CARRIER
AGGREGATION NETWORK

TECHNICAL FIELD

The invention relates to wireless communication, espe-
cially relates to hybrid automatically retransmission feed-

back in wireless communication. 10
BACKGROUND OF THE ART
In 3GPP LTE standardization process, in release 10, TDD
15

carrier aggregation can only support using the same frame
configuration of TDD uplink and downlink between differ-
ent component carriers. While since release 10 evolves to
release 11, TDD carrier aggregation between different fre-
quency bands has been able to support using different frame
configurations of TDD uplink and downlink between dif-
ferent component carriers. For A/N (ACK/NACK) bit map-
ping and the resource allocation used for PUCCH format 3,
the standardization has reached some agreement. A UE can
be configured to have PUCCH format 3 or PUCCH format
1b, and have the channel selection used for HARQ-ACK
transmission.

In RAN1#68bis meeting, in the case of self-scheduling
(i.e. the scheduling of downlink subframe data of a second-
ary cell is transmitted by the cell), the industry agrees that:
the PDSCH HARQ in the secondary cell will refer to the
TDD reference uplink and downlink frame configuration. As
shown in the following table 1:

20

TABLE 1

reference frame
configuration used for

uplink and downlink frame configuration
of the secondary cell SIB1

w

PDSCH HARQ 0 1 2 4 5 6

uplink and
downlink
frame
configuration
of the
primary cell
SIB1
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The table shows that when uplink and downlink frame
configurations of a primary cell and a secondary cell are
certain configurations respectively, which reference frame
configuration it is, on which the implementation of HARQ
feedback is based. E.g. when the frame configuration of a
primary cell is the type 2, and the frame configuration of a
secondary cell is the type 3, the reference frame configura-
tion on which the implementation of HARQ feedback is
based is the type 5.

The reference frame configuration on which HARQ feed-
back is based is shown in table 10.1.3.1-1 in 3GPP TS
36.213, and the following table 2 lists the table:

TABLE 2
60

uplink and
downlink
frame con- subframe
figuration 0 1 2 3 4 5 6 7 8 9

0 — — 6 — 4 — — 6 — 4 65

1 — — 7,6 4 — — — 1,6 4 —

o {ko ko, - -

2
TABLE 2-continued
uplink and
downlink
frame con- subframe
figuration 0 1 2 3 4 5 6 7 8 9
2 8,7, - - 87, - —
4,6 4,6
3 — — 7,611 6,5 54 — — — .
4 — — 12,8, 6,5, — — — — —
7,11 4,7
5 — — 13,12,9, — — - —
8,7,5,
4,11, 6
6 —_ — 7 7 5 —_ — 7 7T —

The meaning of the table is that, for seven kinds of uplink
and downlink frame configurations respectively, it regulates
the HARQ-ACK transmission of which downlink subframe
is carried by which uplink subframe. Taking the type 5 as an
example, No. 2 subframe is the only uplink subframe, the
uplink subframe is responsible for carrying the HARQ
feedback of the 13th, 12th, 9th, 8th, 7th, 5th, 4th, 11th and
6th downlink subframe counted backward from the uplink
subframe. This kind of relation between the uplink subframe
and the downlink subframe, the HARQ feedback of which
this uplink subframe carries, can also be called as associa-
tion, and the set of one or multiple downlink subframes
associated with a certain uplink subframe is recorded as K:

g}

SUMMARY OF THE INVENTION

Currently for release 11, the agreed solution is that, for the
UE configured the PUCCH format 3 used for HARQ-ACK
transmission, the regulation of HARQ-ACK transmission is
the same as release 10, except for the following difference:
the downlink subframe set (recorded as K_) associated
with the uplink subframe n comprises the downlink
subframe with a serial number n-k, wherein keK_, and
K. is specified in table 2 for the reference uplink and
downlink frame configuration;
for the HARQ-ACK transmission transmitted in PUCCH
or PUSCH, not adjusted by UL grants, in the uplink
subframe n, the quantity of downlink subframes actu-
ally fed back is B_*=M,, wherein, M, is the quantity
of downlink subframes in K_.

for the HARQ-ACK transmission transmitted in PUSCH,
adjusted by UL grants, in the uplink subframe n, when
the reference frame configuration is the type 1, type 2,
type 3, type 4 or type 6, the quantity of downlink
subframes actually fed back is B ~*=min(W, %,
M), wherein, W, ,,%* is a parameter about the number
of downlink subframes fed back, from a base station, its
value range is from 1 to 4, and M, is the quantity of
downlink subframes in K.

Currently, for the HARQ-ACK transmission transmitted
in PUSCH adjusted by UL grants in the uplink subframe n,
when the reference frame configuration is the type 5, the
industry hasn’t agreed about what is the quantity of down-
link subframes actually fed back.

And, for the HARQ-ACK transmission transmitted in
PUSCH adjusted by UL grants in the uplink subframe n,
when the reference frame configuration is the type O, the
industry hasn’t agreed about what is the quantity of down-
link subframes actually fed back.
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Besides, for the case of implementing cross-CC schedul-
ing (i.e. the scheduling information of downlink subframe
data of one scheduled cell is transmitted by another sched-
uling cell), the industry hasn’t agreed about how to imple-
ment the HARQ-ACK transmission.

In order to fill the above technology blank, according to
the first aspect of the invention, a method of implementing
hybrid automatically retransmission feedback in a UE in a
carrier aggregation network is provided, wherein, the carrier
aggregation network comprises self-scheduling a primary
cell and a secondary cell, and the method comprises the
following steps:

i. determining a reference frame configuration based on
the frame configuration of the primary cell and the frame
configuration of the secondary cell, wherein, the reference
frame configuration is the type 5;

ii. determining a first quantity (M_) of downlink sub-
frames (K_) of the secondary cell needing to be fed back in
uplink subframes, according to the frame configuration of
the secondary cell and downlink subframes, associated with
uplink subframes, corresponding to the reference frame
configuration;

iii. receiving from a base station a parameter (W %)
about the number of downlink subframes fed back, and
calculating a second quantity (N) of downlink subframes
needing to be fed back in the uplink subframes, based on the
parameter,

iv. determining an actual quantity (B_”*) of downlink
subframes actually fed back, based on the first quantity (M)
and the second quantity (N);

v. implementing automatically retransmission feedback
for downlink frames of the actual quantity (B_5), in the
physical shared channel, adjusted by uplink grants, in the
uplink subframes.

According to the aspect, in the case that the reference
frame configuration is the type 5, it can accurately determine
the quantity of downlink subframes actually needing to be
fed back, fill the existing technology blank, and avoid
resource waste caused by excessive subframes fed back, and
also avoid the absent of HARQ information caused by much
less subframes fed back.

According to the second aspect of the invention, when the
reference frame configuration is the type O, i.e. the frame
configuration of the primary cell and the secondary cell both
are the type 0, the invention proposes to continue using the
HARQ-ACK transmission design of release 10.

According to the third aspect of the invention, a method
of implementing hybrid automatically retransmission feed-
back in a UE in a carrier aggregation network is proposed,
wherein, the carrier aggregation network comprises a sched-
uling cell and a scheduled cell, and the method comprises
the following steps:

i. determining downlink subframes needing to be fed back
in uplink subframes and a first quantity of the downlink
subframes that can be fed back, based on the frame con-
figuration of the scheduling cell and the frame configuration
of the scheduled cell;

il. implementing hybrid automatically retransmission
feedback for the downlink subframes of the scheduled cell,
in the uplink subframes, based on the downlink subframes to
be fed back and the first quantity.

This aspect provides the technical solution of implement-
ing automatically retransmission feedback for the downlink
subframe of the scheduled secondary cell when implement-
ing cross-CC scheduling, and fills the existing technology
blank.
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4

In a preferred embodiment, the scheduling cell is a
primary cell, the scheduled cell is a secondary cell,

the step i comprises the following steps:

determining downlink subframes associated with uplink

subframes, corresponding to the frame configuration of
the primary cell;

determining subframes as the downlink subframes (K_.)

needing to be fed back, which are downlink both in the
frame configuration of the secondary cell and in the
downlink subframes associated with uplink subframes
corresponding to the frame configuration of the primary
cell.

The preferred embodiment proposes, in the case that the
scheduling cell is a primary cell and the scheduled cell is a
secondary cell, the HARQ-ACK transmission of the sched-
uled cell should be based on the HARQ-ACK configuration
of the primary cell and should further be unified with
downlink subframes of the secondary cell.

Further, for the PUCCH or the PUSCH not adjusted by
uplink grants, in the step ii:

taking the first quantity (M) of the downlink subframes

(K.) needing to be fed back as the actual quantity
(B_P5) of the downlink subframes actually fed back;
implementing automatically retransmission feedback for

the downlink subframes of the actual quantity (B_5),
in the physical uplink control channel or the physical
uplink shared channel not adjusted by the uplink grant
in the uplink subframes.

For the PUSCH adjusted by uplink grants, and the frame
configuration of the primary cell is any of the following:
type 0, type 1, type 2, type 3, type 4 and type 6;

the method further comprises the following steps:

receiving from a base station a parameter (W, ,,“%) about

the number of downlink subframes fed back;

in the step ii:

taking the smaller value of the first quantity (M,') and the

parameter (W, ;%) as the actual quantity (B_”") of the
downlink subframes actually fed back;

implementing automatically retransmission feedback for

downlink subframes of the actual quantity (B %) in the
physical uplink shared channel adjusted by the uplink
grant.
And for the PUSCH adjusted by uplink grants, and the
frame configuration of the scheduling cell is the type 5, the
method further comprises the following steps:
receiving from a base station a parameter (W, ,,%%) about
the number of downlink subframes fed back, and
calculating a second quantity (N') of downlink sub-
frames to be fed back in the uplink subframes based on
the parameter;
in the step ii:
determining the actual quantity (B_2%) of downlink sub-
frames actually fed back, based on the first quantity
(M_) and the second quantity (N");

implementing hybrid automatically retransmission feed-
back for downlink subframes of the actual quantity
(B.P5), in the physical uplink shared channel adjusted
by the uplink grant.

The above three technical solutions further propose the
detailed solution to implement hybrid automatically retrans-
mitting under different conditions.

In another preferred embodiment, the scheduling cell is a
scheduling secondary cell, the adjusted cell is a scheduled
secondary cell, the step i comprises the following steps:

determining a reference frame configuration, based on the

frame configuration of the primary cell and the frame
configuration of the scheduling secondary cell;
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determining the subframe as the downlink subframes
(K_") needing to be fed back, which are downlink both
according to the downlink subframes associated with
uplink subframes corresponding to the reference frame
configuration, and according to the frame configuration
of the scheduling secondary cell and the frame con-
figuration of the adjusted secondary cell, and determin-
ing the first quantity (M_") of the downlink subframes
(K.") needing to be fed back.

The preferred embodiment proposes, in the case that the
scheduling cell is a secondary cell and the scheduled cell is
a secondary cell, the HARQ-ACK transmission of the
scheduled secondary cell should be based on the reference
configuration of the scheduling secondary cell and should
further be unified with downlink subframes of the schedul-
ing secondary cell and the scheduled secondary cell,
wherein, the reference frame configuration is the frame
configuration unified between the scheduling secondary cell
and the primary cell.

While for the technical solution of implementing hybrid
automatically retransmission feedback to the downlink sub-
frames of scheduling secondary cell in implementing sched-
uling for cross-CC, in the fourth aspect of the invention, a
method of implementing hybrid automatically retransmis-
sion feedback in a UE in a carrier aggregation network is
proposed, the method comprises the following steps:

a. determining a reference frame configuration, based on
the frame configuration of the primary cell and the frame
configuration of the scheduling secondary cell;

b. determining the downlink subframes (K,) that can be
fed back in uplink subframes, according to downlink sub-
frames associated with uplink subframes corresponding to
the reference frame configuration and the frame configura-
tion of the scheduling secondary cell;

c. implementing automatically retransmission feedback
for the downlink subframes of the scheduling secondary cell
in uplink subframes, based on the downlink subframes that
can be fed back and a third quantity (M) of the downlink
subframes.

In the fourth aspect, it proposes hybrid automatically
retransmission feedback of the scheduling secondary cell
should be based on the HARQ-ACK transmission of the
primary cell and should be the unified with the downlink
subframe of the scheduling primary cell.

The advantages of the invention is to fill the blank in the
current technology, and to provide detailed solutions of
hybrid automatically retransmission feedback in the several
cases that are not yet specified, which makes UEs can
accurately determine the quantity of downlink subframes
actually needing to be fed back and avoid resource waste and
insufficient feedback.

BRIEF DESCRIPTION OF THE DRAWINGS

By reading the detailed description for unlimited embodi-
ments by referring the following attached drawings, other
features, purposes and advantages of the invention will be
clearer.

FIG. 1 is a schematic diagram of the uplink subframe
implementing hybrid automatically retransmission feedback
for the downlink subframe of a secondary cell, in the case of
self-scheduling, according to an embodiment of the inven-
tion;

FIG. 2 is a schematic diagram of the uplink subframe
implementing hybrid automatically retransmission feedback
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6

to the downlink subframe of a scheduled cell, in the case of
cross-CC scheduling, according to another embodiment of
the invention.

DETAILED EMBODIMENT
Embodiment 1

According to an embodiment of the invention, a method
of implementing hybrid automatically retransmission feed-
back in a UE in a carrier aggregation network is provided,
wherein, the carrier aggregation network comprises self-
scheduling a primary cell and a secondary cell, and the
method comprises the following steps:

i. determining a reference frame configuration based on
the frame configuration of the primary cell and the frame
configuration of the secondary cell, wherein, the reference
frame configuration is the type 5;

ii. determining a first quantity M, of downlink subframes
K. of the secondary cell needing to be fed back in uplink
subframes, according to the frame configuration of the
secondary cell and downlink subframes, associated with
uplink subframes, corresponding to the reference frame
configuration;

iii. receiving from a base station a parameter W, "~
about the number of downlink subframes fed back, and
calculating a second quantity N of downlink subframes
needing to be fed back in the uplink subframes, based on the
parameter,

iv. determining an actual quantity B/”* of downlink
subframes actually fed back, based on the first quantity M,
and the second quantity N;

v. implementing automatically retransmission feedback
for downlink frames of the actual quantity B_~, in the
physical shared channel, in the uplink subframes, adjusted
by uplink grants.

In detail, in the carrier aggregation between different
frequency bands being able to have different frame configu-
rations, the reference frame configuration of the secondary
cell will be determined according to the foregoing table 1.

When the reference frame configuration of a certain
secondary cell is the type 5, combined with the specification
of table 2, A/N feedback bits of the 13th, 12th, 9th, 8th, 7th,
5th, 4th, 11th, and 6th downlink subframe before the second
uplink subframe should be carried by the second uplink
subframe.

Since in the frame configuration of the secondary cell, the
13th, 12th, 9th, 8th, 7th, 5th, 4th, 11th, 6th subframes before
the second uplink subframe are not necessarily downlink
subframes, i.e. not necessarily needing to implement A/N
feedback, thus, it should determine the actual downlink
subframes of the secondary cell in the 13th, 12th, 9th, 8th,
7th, 5th, 4th, 11th, 6th subframes before the second uplink
subframe, according to the actual frame configuration of the
secondary cell, i.e. the downlink subframes of the secondary
cell being able to implement feedback, recorded as K,
whose subframe quantity is M,.

And, for a primary cell and a secondary cell respectively,
the UE receives the physical downlink shared channel and
physical downlink control channel, and thus determines
respectively the quantity U_ of downlink subframes needing
to feed back, respectively of the primary cell and the
secondary cell. And, the UE determines the maximum U in
the quantity U, of downlink subframes needing to feed back,
of the primary cell and the secondary cell respectively.

The UE extracts the parameter W, ,,“~ from the DCI 0/4
field of the uplink grant, and calculates the second quantity
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N according to the parameter W,,,,** and the maximum
quantity U. Specially, N is calculated according to the
following formula:

Wpar ™ +4[ (U-Wp,4 V4],

wherein, [ ] is ceiling function symbol.

Then, the UE takes the smaller value of the first quantity
M.. and the second quantity N as the actual quantity B 2%,
i.e. B l=min(W, ,“F+4[ (U-W, ,“F)/4], M,).

When implementing hybrid automatically retransmission
feedback, the UE implements automatically retransmission
feedback for downlink frames of the actual quantity B_”* in
the physical shared channel, adjusted by uplink grants, in the
uplink subframes.

The following will describe the above embodiment com-
bined with a detailed example.

As shown in FIG. 1, the frame configuration of the
primary cell is the type 2, the frame configuration of the
secondary cell is the type 3. According to table 1, the
HARQ-ACK for the secondary cell should meet the type 5,
i.e. the reference frame configuration of the secondary cell
is the type 5.

The HARQ-ACK transmission is scheduled in the uplink
subframe #2 of the third frame. The downlink subframe set
K, associated with the uplink subframe #2 includes the
downlink subframe with serial number n-k, wherein keK,
and K is the item {13, 12,9, 8,7, 5, 4, 11, 6} corresponding
to the uplink subframe #2 of the type 5 in table 2. In FIG.
1, the 13th, 12th, 9th, 8th, 7th, 5th, 4th, 11th, 6th subframes
before the uplink subframe #2 of the third frame are marked
with oblique lines.

Next, according to the frame configuration type 3 of the
secondary cell, it determines that in these subframes, the
previous 13th, 12th, and 11th and the previous 7th, 6th, Sth,
and 4th subframes are downlink subframes, the automati-
cally retransmission feedback of the seven downlink sub-
frames should be fed back in the uplink subframe #2 of the
third frame, shown as the lines in FIG. 1, and they constitute
the set K_. Thus, based on the type 5 of the time slot
configuration, the first quantity M, of the downlink subframe
K, of the secondary cell that can be fed back in the uplink
subframe #2 of the third frame, is 7.

And, the HARQ-ACK transmission is scheduled by the
uplink grant into the PUSCH of the uplink subframe #2 of
the third frame, and the MSB and LSB of the DCI 0/4 in the
uplink grant are 10, i.e. representing the parameter, trans-
mitted from a base station, about the number of downlink
subframes fed back is W, ,,"*=2.

In the actual communication, on the side of UEs, for the
communication of a primary cell, it receives four downlink
subframes, and U,=4; for the communication of a secondary
cell, as shown in FIG. 1, the 7th downlink subframe before
the uplink subframe #2 of the third frame does not have
downlink transmission, the UE successfully receives the
communication of other six downlink subframes, and U,=6.
Then, U=max {4,6}=6, and the UE can calculate to obtain
the second quantity N=W ,,,““+4[(U-W ,,,*F)/4]=6.

Finally, base on the embodiment of the invention, the
actual quantity of downlink subframes actually fed back is

B PE=min(Wp, 244 [ (U- W1, )4 1M, y-min{6,
7}=6.

The embodiment of the invention can accurately deter-
mine the quantity of downlink subframes actually fed back
in the PUSCH, without needing other redundant feedback.

Embodiment 2

For the case of implementing cross-CC scheduling, in the
case that the secondary cell is scheduled by the primary cell,
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the technical solution proposed by the inventor is that the
hybrid automatically retransmission feedback of downlink
subframes of the secondary cell should complies with the
feedback configuration of the primary cell.

According to the second embodiment of the invention, a
method of implementing automatically retransmission feed-
back in a UE in a carrier aggregation network is provided,
wherein, the carrier aggregation network comprises a sched-
uling cell and a scheduled cell, the scheduling cell is a
primary cell, the scheduled cell is a secondary cell, and the
method comprises the following steps:

i. determining downlink subframes needing to be fed back
in uplink subframes and a first quantity of the downlink
subframes that can be fed back, based on the frame con-
figuration of the scheduling cell and the frame configuration
of the scheduled cell, wherein, the step i comprises the
following steps:

determining downlink subframes associated with uplink

subframes, corresponding to the frame configuration of
the primary cell;
determining subframes as the downlink subframes need-
ing to be fed back, which are downlink both in the
frame configuration of the secondary cell and in the
downlink subframes associated with uplink subframes
corresponding to the frame configuration of the primary
cell.
ii. implementing hybrid automatically retransmission
feedback for the downlink subframes of the scheduled cell,
in the uplink subframes, based on the downlink subframes to
be fed back and the first quantity.
In detail, for the UE configured with the PUCCH format
3 used for the HARQ-ACK transmission, the HARQ-ACK
transmission should continue using the regulation of release
10, except for the following each items:
for the uplink subframe n, the downlink subframe set K
that can be fed back are the subframes belonging to
downlink subframes in the frame configuration of a
secondary cell, and its serial number is n-k, keK ',
wherein, K_' is the item corresponding to the uplink
subframe n, complying with the frame configuration of
the primary cell in the above table 2, i.e. the downlink
subframe set K_' that can be fed back is: the downlink
subframe associated with the uplink subframe n in the
frame configuration of a primary cell, which is uni-
fiedly being downlink subframe with respect to the
frame configuration of a secondary cell;
for the HARQ-ACK transmitted in PUCCH or PUSCH,
not adjusted by UL grants, in the uplink subframe n, the
actual quantity B”* of downlink subframes actually
fed back is the quantity M_' of downlink subframes in
the downlink subframe set K_ that can be fed back, i.e.
B =M,

for the HARQ-ACK transmitted in PUSCH adjusted by
UL grants in the uplink subframe n, when the frame
configuration of the primary cell is the type 0, type 1,
type 2, type 3, type 4 or type 6, the quantity of downlink
subframes actually fed back is B_/”“=min(W, ,,"* M),
wherein, W, ,,*" is a parameter about the number of
downlink subframes fed back, from a base station, the
value range is from 1 to 4, and M is the quantity of
downlink subframes in K.

for the HARQ-ACK transmitted in PUSCH adjusted by
UL grants in the uplink subframe n, when the frame
configuration of the primary cell is the type 5, the
quantity of downlink subframes actually fed back is
B Pr=min(W,,,,;**+4[(U-W ;*F)/4],M "), wherein,
U is a maximum quantity in the quantities U, of the
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downlink subframes needing to be fed back for the
primary cell and the secondary cell respectively.

The following will describe the above embodiment com-
bined with a detailed example.

As shown in FIG. 2, the frame configuration of the
primary cell and secondary cell are unified with those in
FIG. 1, the frame configuration of the primary cell is the type
2, and the frame configuration of the secondary cell is the
type 3. For the #7 uplink subframe of the second subframe,
the downlink subframe set K_ associated with it includes the
downlink subframe which serial number is n-k, wherein
keK, and K is the item {8, 7, 4, 6} corresponding to the
uplink subframe #7 of the type 2 in table 2. As shown in FIG.
1, the 8th, 7th, 4th, 6th subframes before the uplink subframe
#7 of the second frame are marked with lines.

When cross-CC scheduling, only when the subframes of
the scheduling cell and the scheduled cell are both downlink
subframes, the scheduling cell can schedule the downlink
transmission in the scheduled cell. Thus, it should determine
the actual downlink subframes of the secondary cell in the
previous 8th, 7th, 4th, 6th subframes of the uplink subframe
#7, according to the actual frame configuration of the
secondary cell, i.e. the downlink subframes of the secondary
cell that can be fed back, recorded as K, and its subframe
quantity M. As shown in FIG. 2, for the previous 4th
subframe of the uplink subframe #7, the scheduled cell is not
a downlink subframe. Thus, the downlink subframe K_' of
the secondary cell that can be fed back is the previous 8th,
7th, 6th subframes of the uplink subframe #7, as shown in
FIG. 2, M, is 3.

Next, if the HARQ-ACK transmitted in the uplink sub-
frame #7 of the second frame is transmitted in the PUCCH
or the PUSCH not adjusted by UL grants, the actual quantity
B_”* of downlink subframes actually fed back is the quantity
M,' of downlink subframes in the downlink subframe set K
that can be fed back, i.e. BL 2*=M_'=3.

If the HARQ-ACK transmitted in the uplink subframe #7
of'the second frame is transmitted in the PUSCH adjusted by
UL grants, we set up the following scenario: in the subframe
#9 of the first frame and the subframe #0 of the second
frame, cross-CC scheduling the UE to receive the PUCCH
or PDSCH needing automatically retransmission feedback
in these subframes of the scheduled cell, and the scheduling
cell doesn’t have a downlink transmission in the subframe
#1 of the second frame, as shown in FIG. 1, i.e. not cross-CC
scheduling the UE to receive the PUCCH or PDSCH in this
subframe of the scheduled cell, thus W, ,,"*=2 transmitted
by the base station, i.e. indicating that the UE needs to
transmit the automatically retransmission feedback of the
subframe #9 of the first frame and the subframe #0 of the
second frame. Thus, according to the embodiment of the
invention, B_”f=min(W,, ,,"*'M_"=min(2,3)=2.

Embodiment 3

For the case of implementing cross-CC scheduling, in the
case that the secondary cell is scheduled by another second-
ary cell, the technical solution proposed by the inventor is
that for the scheduling secondary cell, its automatically
retransmission feedback for downlink subframes should
complies with the reference configuration based on the
primary cell and the scheduling secondary cell, and consid-
ers the downlink subframe location of the scheduled sec-
ondary cell; while for the scheduled secondary cell, its
automatically retransmission feedback for downlink sub-
frames should complies with the reference configuration
based on the primary cell and the scheduling secondary cell,
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and considers the downlink subframe location of the sched-
uling secondary cell and the scheduled secondary cell. In
detail:

For implementing hybrid automatically retransmission
feedback for downlink subframes of the scheduling second-
ary cell, the invention proposes a method of implementing
hybrid automatically retransmission feedback in a UE in a
carrier aggregation network, wherein, the carrier aggrega-
tion network comprises a scheduling secondary cell, the
method implements automatically retransmission feedback
for downlink frames of the scheduling secondary cell,
wherein, the method comprises the following steps:

a. determining a reference frame configuration, based on
the frame configuration of the primary cell and the frame
configuration of the scheduling secondary cell;

b. determining the downlink subframes K that can be
fed back in uplink subframes, according to downlink sub-
frames associated with uplink subframes corresponding to
the reference frame configuration and the frame configura-
tion of the scheduling secondary cell;

c. implementing automatically retransmission feedback
for the downlink subframes of the scheduling secondary cell
in uplink subframes, based on the downlink subframes that
can be fed back and a third quantity M, of the downlink
subframes.

Wherein, when needing to transmit a HARQ-ACK in the
PUSCH adjusted by uplink grants, and the reference frame
configuration is the type 5, in the step b, determining the
subframes as the downlink subframes needing to be fed
back, which are both downlink in the frame configuration of
the secondary cells and in downlink subframes associated
with uplink subframes corresponding to the reference frame
configuration,

The method further comprises the following steps:

receiving from a base station a parameter W, ,,* about

the number of downlink subframes fed back, and
calculating a fourth quantity N'™ of downlink subframes
to be fed back in the uplink subframes based on the
parameter;

in the step c:

taking the smaller value of the third quantity M and the

fourth quantity N™ as the actual quantity B2 of
downlink subframes actually fed back;

implementing automatically retransmission feedback for

the downlink subframes of the actual quantity B_”%, in
the physical uplink shared channel adjusted by the
uplink grant;

wherein, the fourth quantity N' is calculated according to
the following formula:

Wp.arH+4] (U-Wp,H)4],

wherein, W, ;" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the scheduling second-
ary cell.

When needing to transmit a HARQ-ACK in the PUSCH
adjusted by uplink grants, and the reference frame configu-
ration is any of the following:

type O; type 1, type 2, type 3, type 4 and type 6;

the method further comprises the following steps:

receiving from a base station a parameter W, ,,“~ about

the number of downlink subframes fed back;

in the step c:

taking the smaller value of the third quantity M_"™ and the

parameter W, ;" as the actual quantity B_”* of down-
link subframes actually fed back;
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implementing automatically retransmission feedback for
downlink subframes of the actual quantity B_”* in the
physical uplink shared channel adjusted by the uplink
grant.
When needing to transmit a HARQ-ACK in the PUCCH
or the PUSCH not adjusted by uplink grants, in the step c:
taking the third quantity M_™ as the actual quantity B_*
of downlink subframes actually fed back;

implementing automatically retransmission feedback for
downlink subframes of the actual quantity B~ in the
physical uplink control channel or the physical uplink
shared channel not adjusted by the uplink grant of the
uplink subframe.
For implementing hybrid automatically retransmission
feedback for downlink subframes of the scheduled second-
ary cell, the technical solution proposed by the invention is
that: the automatically retransmission feedback of downlink
subframes of the secondary cell should complies with the
reference frame configuration of the scheduling secondary
cell.
In detail, according to the second embodiment of the
invention, a method of implementing automatically retrans-
mission feedback in a UE in a carrier aggregation network
is provided, wherein, the carrier aggregation network com-
prises a scheduling cell and a scheduled cell, the scheduling
cell is a primary cell, the scheduled cell is a secondary cell,
and the method comprises the following steps:
i. determining downlink subframes needing to be fed back
in uplink subframes and a first quantity of the downlink
subframes that can be fed back, based on the frame con-
figuration of the scheduling cell and the frame configuration
of the scheduled cell, wherein, comprising:
determining a reference frame configuration, based on the
frame configuration of the primary cell and the frame
configuration of the scheduling secondary cell;

determining the subframe as the downlink subframes K _"
needing to be fed back, which are downlink both
according to the downlink subframes associated with
uplink subframes corresponding to the reference frame
configuration, and according to the frame configuration
of the scheduling secondary cell and the frame con-
figuration of the adjusted secondary cell, and determin-
ing the first quantity M_' of the downlink subframes K "
needing to be fed back.
il. implementing hybrid automatically retransmission
feedback for the downlink subframes of the scheduled cell,
in the uplink subframes, based on the downlink subframes
K." to be fed back and the first quantity M_".
In principle, after determining the downlink subframes
K." needing to be fed back, and determining the first
quantity M_" of the downlink subframes K_" needing to be
fed back, for various cases of implementing feedback in the
PUCCH or PUSCH, the operation the UE implementing is
similar with the embodiment 2.
In detail, for implementing automatically retransmission
feedback in the PUCCH or the PUSCH not adjusted by
uplink grants:
taking the first quantity M_" as the actual quantity B 2% of
the downlink subframes actually fed back;

implementing automatically retransmission feedback for
the downlink subframes of the actual quantity B_”%, in
the physical uplink control channel or the physical
uplink shared channel not adjusted by the uplink grant
in the uplink subframes.

For implementing automatically retransmission feedback
in the PUSCH adjusted by uplink grants, and the reference
frame configuration is any of the following:
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type 0, type 1, type 2, type 3, type 4 and type 6;
the method further comprises the following steps:

receiving from a base station a parameter W, ,,“~ about

the number of downlink subframes fed back;

in the step ii:

taking the smaller value of the first quantity M_" and the

parameter W, ;%" as the actual quantity B_?* of the
downlink subframes actually fed back;

implementing automatically retransmission feedback for

downlink subframes of the actual quantity B_”* in the
physical uplink shared channel adjusted by the uplink
grant.

While implementing automatically retransmission feed-
back in the PUSCH adjusted by uplink grants, and the
reference frame configuration is the type 5,

the method further comprises the following steps:

receiving from a base station a parameter W, ,,“~ about

the number of downlink subframes fed back, and
calculating a second quantity N" of downlink sub-
frames to be fed back in the uplink subframes based on
the parameter;

in the step ii:

taking the smaller value of the first quantity M_" and the

second quantity N" as the actual quantity B”% of
downlink subframes actually fed back;

implementing automatically retransmission feedback for

downlink subframes of the actual quantity B_~, in the
physical uplink shared channel adjusted by the uplink
grant in the uplink subframes;

wherein, the second quantity N" is calculated according to
the following formula:

WDAIUL+4[ (U-Wpa "y 4],

wherein, W, ,*" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the secondary cell.

It needs to explain that, in the case of non-conflict, the
embodiments in the application and the features in the
embodiments may be combined with each other in any way.

Certainly, there are other multiple embodiments in the
invention, without departing from the spirit and essence of
the invention, the technicians familiar with the field may
make various kinds of corresponding changes and deforma-
tions according to the invention, while the corresponding
changes and deformations should belong to the protect range
of the claims attached by the invention.

The ordinary technicians in the field may understand all or
partial steps in the above methods can be realized through
programs instructing related hardware to implement, the
programs may be stored in readable storage medium of a
computer, e.g. a read-only memory, disk or CD-ROM etc.
Optionally, all or partial steps in the above embodiments
may use one or multiple integrated circuits to implement.
Correspondingly, each module/unit in the above embodi-
ments may either take the hardware form to realize, or take
the form of software function module to achieve. The
invention isn’t limited to any specific forms of combination
of hardware and software.

What is claimed is:

1. A method of implementing hybrid automatically
retransmission feedback in a UE in a carrier aggregation
network, wherein, the carrier aggregation network com-
prises a self-scheduling primary cell and a secondary cell,
and the method comprises:

determining a reference frame configuration based on the

frame configuration of the primary cell and the frame
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configuration of the secondary cell, wherein, the refer-
ence frame configuration is the type 5;

determining a first quantity (M,.)) of downlink subframes
(K,) of the secondary cell needing to be fed back in
uplink subframes, according to the frame configuration
of the secondary cell and downlink subframes, associ-
ated with uplink subframes, corresponding to the ref-
erence frame configuration;
receiving from a base station a parameter (W, ,,%) about
the number of downlink subframes fed back, and
calculating a second quantity (N) of downlink sub-
frames needing to be fed back in the uplink subframes,
based on the parameter;
determining an actual quantity (B_*) of downlink sub-
frames actually fed back, based on the first quantity
(M,_) and the second quantity (N);

implementing automatically retransmission feedback for
downlink frames of the actual quantity (B_”*) in the
physical shared channel, adjusted by uplink grants, in
the uplink subframes.

2. A method of claim 1, wherein, in the determining a first
quantity, determining the subframes in the frame configu-
ration of the secondary cell, and the downlink subframes
associated with uplink subframes corresponding to the ref-
erence frame configuration, which are both downlink, as the
downlink subframe needing to be fed back,

in the receiving,

for the primary cell and the secondary cell respectively,
receiving the physical downlink shared channel and
physical downlink control channel, and determining
a quantity (U_) of downlink subframes needing to be
fed back for the primary cell and the secondary cell
respectively;

determining a maximum quantity (U) in the quantities
(U,) of the downlink subframes needing to be fed
back for the primary cell and the secondary cell
respectively; and

in the receiving, calculating the second quantity (N) based

on the parameter (W ,, ;%) and the maximum quantity
).

3. A method of claim 2, wherein, in the receiving, extract-
ing the parameter (W, ,“F) from the DCI 0/4 field of the
uplink grant, and calculating the second quantity (N) accord-
ing to the following formula:

WDAIUL+4[ (U-Wpa)/ 4],

wherein, W, ,,“" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the secondary cell, and
in the determining an actual quantity, taking the smaller
value of the first quantity (M,) and the second quantity

(N) as the actual quantity (B_7%).

4. A method of implementing hybrid automatically
retransmission feedback in a UE in a carrier aggregation
network, wherein, the carrier aggregation network com-
prises a scheduling cell and a scheduled cell, and the method
comprises:

determining downlink subframes needing to be fed back

in uplink subframes and a first quantity of the downlink
subframes that can be fed back, based on the frame
configuration of the scheduling cell and the frame
configuration of the scheduled cell;

implementing hybrid automatically retransmission feed-

back for the downlink subframes of the scheduled cell,
in the uplink subframes, based on the downlink sub-
frames to be fed back and the first quantity.

14

5. A method of claim 4, wherein, the scheduling cell is a
primary cell, the scheduled cell is a secondary cell,
the determining comprises:
determining downlink subframes associated with
uplink subframes, corresponding to the frame con-
figuration of the primary cell;
determining subframes as the downlink subframes (K_)
needing to be fed back, which are downlink both in
the frame configuration of the secondary cell and in
the downlink subframes associated with uplink sub-
frames corresponding to the frame configuration of
the primary cell,
in the implementing:
taking the first quantity (M_) of the downlink sub-
frames (K.) needing to be fed back as the actual
quantity (B_?F) of the downlink subframes actually
fed back;
implementing automatically retransmission feedback
for the downlink subframes of the actual quantity
(B_P5), in the physical uplink control channel or the
physical uplink shared channel, not adjusted by the
uplink grant, in the uplink subframes.
6. A method of claim 5, wherein, the frame configuration
25 of the primary cell is any of the following:

type 0, type 1, type 2, type 3, type 4 and type 6;
the method further comprises:

15
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receiving from a base station a parameter (W, ,,“")
about the number of downlink subframes fed back;

and in the implementing:

taking the smaller value of the first quantity (M_') and
the parameter (W, ,,%) as the actual quantity (B_%)

of the downlink subframes actually fed back;

implementing automatically retransmission feedback
for downlink subframes of the actual quantity (B %)
in the physical uplink shared channel adjusted by the
uplink grant.

35

7. A method of claim 5, wherein, the frame configuration

40 of the scheduling cell is the type 5,

the method further comprises:
receiving from a base station a parameter (W)
about the number of downlink subframes fed back,
and calculating a second quantity (N') of downlink

subframes to be fed back in the uplink subframes
based on the parameter;

45

and in the implementing:

determining the actual quantity (B_”*) of downlink
subframes actually fed back, based on the first quan-
tity (M) and the second quantity (N");

implementing automatically retransmission feedback
for downlink subframes of the actual quantity
(BPH), in the physical uplink shared channel
adjusted by the uplink grant.

50

55

8. A method of claim 5, wherein, in the calculating the
second quantity (N):

for a primary cell and a secondary cell respectively,
receiving the physical downlink shared channel and
physical downlink control channel, and determining the
quantity (U,) of downlink subframes needing to be fed
back for the primary cell and the secondary cell respec-
tively;

60

determining the maximum quantity (U) in the quantities
(U,) of downlink subframes needing to be fed back for
the primary cell and the secondary cell respectively;
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calculating the second quantity (N) based on the param-
eter (W, ,*") and the maximum quantity (U), the
second quantity (N) being calculated according to the
following formula:

Wpa 4l (U-Wp.)/4],

wherein, W, ,“" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the secondary cell,

in the implementing, taking the smaller value of the first

quantity (M) and the second quantity (N') as the actual
quantity (B_75).

9. A method of claim 4, wherein, the scheduling cell is a
scheduling secondary cell, the scheduled cell is a scheduled
secondary cell,

the determining comprises:

determining a reference frame configuration, based on
the frame configuration of the primary cell and the
frame configuration of the scheduling secondary
cell;

determining the subframe as the downlink subframes
(K_.") needing to be fed back, which are downlink
both according to the downlink subframes associated
with uplink subframes corresponding to the refer-
ence frame configuration, and according to the frame
configuration of the scheduling secondary cell and
the frame configuration of the scheduled secondary
cell, and determining the first quantity (M_") of the
downlink subframes (K_") needing to be fed back.

10. A method of claim 9, further comprising:

taking the first quantity (M_.") as the actual quantity

(B_PL) of the downlink subframes actually fed back;
and

implementing automatically retransmission feedback for

the downlink subframes of the actual quantity (B_5),
in the physical uplink control channel of the uplink
subframes or the physical uplink shared channel, not
adjusted by the uplink grant, in the uplink subframes.

11. A method of claim 9, wherein, the reference frame
configuration is any of the following:

type 0, type 1, type 2, type 3, type 4 and type 6;

the method further comprises:

receiving from a base station a parameter (W)
about the number of downlink subframes fed back;

and in the implementing:

taking the smaller value of the first quantity (M_") and
the parameter (W, ;%) as the actual quantity (B_%)
of downlink subframes actually fed back; and

implementing automatically retransmission feedback
for downlink subframes of the actual quantity (B_%)
in the physical uplink shared channel adjusted by the
uplink grant.

12. A method of claim 9, wherein, the reference frame
configuration is the type 5,

the method further comprises:

receiving from a base station a parameter (W)
about the number of downlink subframes fed back,
and calculating a second quantity (N") of downlink
subframes to be fed back in the uplink subframes
based on the parameter;

and in the implementing:

taking the smaller value of the first quantity (M_") and
the second quantity (N") as the actual quantity
(B_P%) of downlink subframes actually fed back;

implementing automatically retransmission feedback
for downlink subframes of the actual quantity
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(BH), in the physical uplink shared channel,
adjusted by the uplink grant, in the uplink subframes;
wherein, the second quantity (N") is calculated according
to the following formula:

Wp.a "4 (U-Wp V4],

wherein, W, ,,“" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the secondary cell.
13. A method of implementing hybrid automatically
retransmission feedback in a UE in a carrier aggregation
network, wherein, the carrier aggregation network com-
prises a scheduling secondary cell, the method implements
automatically retransmission feedback for downlink frames
of the scheduling secondary cell, wherein, the method
comprises:
determining a reference frame configuration, based on the
frame configuration of the primary cell and the frame
configuration of the scheduling secondary cell;
determining the downlink subframes (K_) that can be fed
back in uplink subframes, according to downlink sub-
frames associated with uplink subframes corresponding
to the reference frame configuration and according to
the frame configuration of the scheduling secondary
cell;
implementing automatically retransmission feedback for
the downlink subframes of the scheduling secondary
cell in uplink subframes, based on the downlink sub-
frames that can be fed back and a third quantity (M_"")
of the downlink subframes (M_").
14. A method of claim 13, wherein, the reference frame
configuration is the type 5,
in the determining the downlink subframes, determining
the subframes as the downlink subframes needing to be
fed back, which are both downlink in the frame con-
figuration of the secondary cells and in downlink
subframes associated with uplink subframes corre-
sponding to the reference frame configuration,
the method further comprises:
receiving from a base station a parameter (W)
about the number of downlink subframes fed back,
and calculating a fourth quantity (N'') of downlink
subframes to be fed back in the uplink subframes
based on the parameter;
and in the implementing:
taking the smaller value of the third quantity (M_"") and
the fourth quantity (N™) as the actual quantity (B_%)
of downlink subframes actually fed back;
implementing automatically retransmission feedback
for the downlink subframes of the actual quantity
(BPH), in the physical uplink shared channel
adjusted by the uplink grant;
wherein, the fourth quantity (N'") is calculated according
to the following formula:

WDAIUL+4[ U-Wpa™™)/ 4],

wherein, W, ,*" is the parameter, and U is the maximum
quantity in the quantities of downlink subframes needing to
be fed back for the primary cell and the scheduling second-
ary cell.
15. A method of claim 14, wherein, in the implementing:
taking the third quantity (M_") as the actual quantity
(B.P%) of downlink subframes actually fed back;
implementing automatically retransmission feedback for
downlink subframes of the actual quantity (B_~%) in the
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physical uplink control channel or the physical uplink
shared channel, not adjusted by the uplink grant, in the
uplink subframes;
and/or, the reference frame configuration is any of the
following:
type 0; type 1, type 2, type 3, type 4 and type 6;
the method further comprises:
receiving from a base station a parameter (W)
about the number of downlink subframes fed back;
and in the implementing:
taking the smaller value of the third quantity (M) and
the parameter (W, ;%) as the actual quantity (B %)
of downlink subframes actually fed back;
implementing automatically retransmission feedback
for downlink subframes of the actual quantity (B_%)
in the physical uplink shared channel adjusted by the
uplink grant.
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